Fiftyfold amplification of the Lowry protein assay.
The blue product of the Lowry et al. (1951, J. Biol. Chem. 193, 265-275) reaction interacts with malachite green (MG), inducing a change in the visible light spectrum. At A690 nm the absorbance of malachite green solutions increases 10-fold in the presence of Lowry blue (LB). Under the optimum conditions, 0.01 A700 nm unit of Lowry blue produces a change in A690 nm unit of malachite green of 0.5 and the delta A690 nm is a linear function of Lowry blue concentration. Conditions under which this 50-fold amplification can be exploited to detect less than 100 ng of protein (or 4 micrograms X ml-1) are described. A number of chemicals including sodium dodecyl sulfate can interfere with the assay but a strategy has been devised to overcome these problems. Amplification of the Lowry assay appears to involve a cooperative interaction between malachite green and the Lowry blue product such that about 23 molecules of malachite green undergo a spectral shift per molecule of a model reactant such as tyrosine. Malachite green can be used to amplify the molybdenum blue signal obtained in other assays. Less than 10 pmol of tyrosine can be detected using this procedure. Lowry blue also interacts with auramine O, giving a large increase in A500 nm and a 40-fold amplification of the LB signal. As with malachite green, there is a cooperative interaction between auramine O and LB. About 72 molecules of auramine O undergo a spectral shift per molecule of tyrosine. The product of this reaction is also fluorescent and could be exploited in a protein assay.(ABSTRACT TRUNCATED AT 250 WORDS)